
WASHINGTON UNIVERSITY 

DEPARTMENT OF BACTERIOLOGY AND IMMUNOLOGY 

EUCLID AVENUE AND KINGSHIGHWAY 

SCHOOL OF MEDICINE 

SAINT LOUIS (10) 

November 11, 1946 

Dr. J. Lederberg 
Oaborn Botanical Laboratory 
Yale University 
Mew Haven, Corm. 

Dear Josh: 

Reoeived your letter of Movember 6th and read it with great 
surprise. The one point whiah you SW ia not olear to you is the 
one that I thought I had explained most thoroughly. both in my 
lecture as well as in the paper. You ask the following quest ionat 

1. Why should the presence of exogenous nitrogen affect 
this prooess if the substrates are simply oompeting on unstable 
enzyme moleoulea? 2. Why are the enzymes less unstable in the 

P presence of azide? 

\1 It seems to me that jurst removing the question mark should 
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lead one to the solution. There are two possible reasons why an 
enzyme might disappear. One is ths t it is inherently unstable, 
and the other is that it is mintained by wont inual syntlmsis at a 
rata equgl to its breakdown, and that the synthetic mechanisms for 
all the various enzymes oompete with one another for both energy and 
protein. The fact tMt this exogenous nitrogen can abolish 
interaotion affects would seem to indicate that nitrogen supply is a 
oritical factor in this oompetitive interaction. The effect of 
szide fits in very well with this idea. Azide can prevent a oell frcnn 
forming enzymes aa well as assimilate nitrogen, and all the evidence 
indioates that in the presenoe of azide the nitrogen turqover is 
oczrpletely abolished, which must mean that all competitive tnteractiora 
betueen enzyme-forming systems must also disappear. Consequently, 
it is not aurpriaing to find that azide can freeze tne enzymatio 
oonstitution of the cell. In other words, these results indicate that 
the stability of an enzyme depends upon the competitive relation 
which its synthesizing mechanism has with the other protein-synthesizing 
systems in the oytoplasm. If a pa ___-_.-__I ._ .__-_.. rticuler enzyme is fgymed by a 
ayn&hetiu nneohaania-m ilhiah is a relatively_$)or .c-o-r@itor-?_ then it 
qrill disappear rapidly as soonO~s-j$~o~te& turnover is permitted if - -- ..-. -- - . . . _ ._ _ ..__ __. ..-- -- - -._-_I_- 
it is not stabilized b:I substrate. In the abseme of substrate. tha 
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only way to keep such an enzyme in existence is to prevent any 
demand for protebn, in other words, stop all new protein or enzyme 
format ion. 

You mention “8 second competing substrate’*. The aubatrates 
do not canDete directly with one another in any way, aocording to 
our present concept. If you take a cell adapted to one substrate 
and remove it and then put another substrate in, the first enzyme 
system will disappear as the sell beoomea adapted to the second 
aubatrate, but the competition Which is evident in this phenomenon 
by the disappearance of the first enzymes as the second makes its 
appearance is not at the aubatrat e level but must be below the 
enzyme-preuursor level, that ia, at ths level of oanpetition for protein. 

I saw your note in Nature and it looks very good. I notice 
from your letter that you are talking about t*oroaalng’C’. & this 8 
verbal or acientif io advance? 

Your pro jeuted exper imenta with laotose fermentora iS a good 
ona but I should like t 0 introduce a note of pessimism. Hershey and 
I tried this some time ago and did not get very good results. However, 
we did not use irradiated, induced mutations, and so perhaps you will 
have better luok. Besides, wa did not Wve the advantage of your 
more preoiae methods, and particularly, the great advantage that you 
have of being able to tag #&S in some other way so as to follow them 
more oarefully. 

Just so you will not ocmplain that I em aanpletely uncommuniaat ive 
about our own results, I may note that we gre having some diffioulty 
in ident ifying tha nature of adaptin. The dif fioulty is magnified by 
the feat that the damned compound is extremely unstable. So far there 
is a ucrnplete parall8lism in its properties with the penumooocoua 
transforming agent, We will soon have so= enzymstifi analysis on it 
ainoe we have just obtained SCXM highly purified deaoxy-ribose nucleaae. 
Some other experiment a along other lines have oom~ out in a very 
interesting fashion. I will tell you about them some other time. 

Good luok and give my regards to &j and Dave, and keep me infomd 
a8 to your results. 

Sinoerely, 

% 

S. Spiege ban 


